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,Q WKH FORVH IXWXUH WKH SRVLWLRQLQJ LQIRUPDWLRQ RI DQ\ DFWRU LQ D WUDQVSRUWDWLRQ V\VWHP ZLOO KDYH D
JURZLQJ LPSRUWDQFH 7KLV LQIRUPDWLRQ ZLOO DOORZ WKH RSHUDWRU WR HQKDQFH LWV V\VWHP FDSDFLW\ DQG WR
SURYLGHFRQWH[WXDOLQIRUPDWLRQWRWKHSDVVHQJHUVWRWKHGULYHUVRUWRWKHPDLQWHQDQFHZRUNHUV
$ ODUJH SDQHO RI DSSOLFDWLRQV UHOLHV RQ SRVLWLRQLQJ LQIRUPDWLRQ QDYLJDWLRQ RI FRXUVH EXW DOVR HFR
GULYLQJ WROO ©SD\ DV \RX GULYHª LQVXUDQFH SDUNLQJPDQDJHPHQW VSHHG OLPLWDWLRQ WUDIILF VLJQDO SUH
HPSWLRQ«
7KHXVHRISRVLWLRQLQJGDWDFDQEHVHHQDVDFRPPRQRUWUDQVYHUVDOVHUYLFH,QGHHGLQDQLQWHUPRGDO









7KH REMHFWLYH RI WKH&$3/2& SURMHFW LV WR VXFFHHG LQ GHOLYHULQJ DFFXUDWH SRVLWLRQLQJ LQIRUPDWLRQ
DYDLODEOHHYHU\ZKHUHLQDJOREDOFRQWH[WRIFRVWUHGXFWLRQ









REVWDFOHV WKDW GHJUDGHV WKHRSWLPDO UHDFKDEOHSHUIRUPDQFHV ,QSDUWLFXODU(*126EHLQJ FRPSRVHGRI
JHRVWDWLRQDU\VDWHOOLWHVLVUHFHLYHGSRRUO\LQXUEDQFDQ\RQV.RYDU

,Q WKLV FRQWH[W WKHPDLQ REMHFWLYH RI&$3/2& LV WR SURYLGH DQ LQQRYDWLYH WRRO IRU WKH SRVLWLRQLQJ
IXQFWLRQUHO\LQJRQVDWHOOLWHEDVHGWHFKQRORJLHV*36DQG(*126DQGPLWLJDWLQJWKHGLIILFXOWLHVOLQNHG





DYDLODELOLW\ LQWHJULW\ DQG DFFXUDF\ RI WKH SRVLWLRQLQJ V\VWHP +RZHYHU QHZ DSSOLFDWLRQV GHDOLQJ ZLWK
OLDELOLW\ LVVXHV WROO LQVXUDQFH«DVZHOO DV VDIHW\UHODWHG DSSOLFDWLRQV DXWRPDWLF JXLGDQFHRU FRQWURO
ZLOOUHTXLUHPRUHVWULQJHQWSHUIRUPDQFHV7KH$PHULFDQ*36LVWKHRQO\IXOO\JOREDORSHUDWLRQDOVROXWLRQ
IRU WKHPRPHQW DQG WKLVPRQRSROH UHGXFHV WKH SRVVLELOLWLHV RIPHDVXUHPHQW UHGXQGDQF\ DQG GLYHUVLW\
DQG WKXV OLPLWV WKH UHDFKDEOH SHUIRUPDQFHV 6LQFH 2FWREHU  WKH (XURSHDQ 6DWHOOLWH%DVHG
$XJPHQWDWLRQ6\VWHP6%$6(*126HQKDQFHVDFFXUDF\RIWKHSRVLWLRQLQJ,QGHHGDUHFHLYHUDEOHWR
XVH ERWK(*126 DQG*36 VLJQDOV EHQHILWV IURP WKH LRQRVSKHULF FRUUHFWLRQV DVZHOO DV SDUDPHWHUV IRU
SURWHFWLRQOHYHOVFRPSXWDWLRQ
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8QIRUWXQDWHO\PDLQWUDQVSRUWDSSOLFDWLRQVDUHXVHGLQGHQVHXUEDQHQYLURQPHQWVKLJKO\FRQVWUDLQLQJ
IRU WKH VLJQDO SURSDJDWLRQ 7KH UHFHSWLRQ FRQGLWLRQV DUH EDG DQG RIWHQ LPSDFW HDFK DYDLODEOH VDWHOOLWH
VLJQDO LQSDUWLFXODU WKH(*126VDWHOOLWHV EHFDXVHRI WKHLU JHRVWDWLRQDU\QDWXUH$V*166SRVLWLRQLQJ
UHOLHVRQ WKHSURSDJDWLRQ WLPHPHDVXUHPHQWRIDW OHDVW VDWHOOLWHV VLPXOWDQHRXVO\ WKHFRQVHTXHQFHVRI
HQYLURQPHQWDOREVWUXFWLRQVDUHXQDYDLODELOLW\RIWKHVHUYLFHEXWDOVRPXOWLSDWKUHFHSWLRQWKDWGHJUDGHVLQ
SDUWLFXODUDFFXUDF\RIWKHSRVLWLRQLQJ,QGHHG1RQ/LQH2I6LJKW1/26VLJQDOV±LHVLJQDOVUHFHLYHG
DIWHU UHIOHFWLRQV RQ WKH VXUURXQGLQJ REVWDFOHV ZLWK QR GLUHFW UD\ ± IUHTXHQWO\ RFFXU LQ GHQVHO\ EXLOW
HQYLURQPHQWVDQGGHJUDGHORFDOLVDWLRQDFFXUDF\EHFDXVHRIWKHGHOD\VREVHUYHGRQWKHSURSDJDWLRQWLPH
PHDVXUHPHQWWKDWFUHDWHDQDGGLWLRQDOHUURURQWKHSVHXGRUDQJHHVWLPDWLRQ
/LWHUDWXUH IRFXVLQJ RQ WHFKQLTXHV IRU ORFDOLVDWLRQ SHUIRUPDQFH HQKDQFHPHQW LQ FRQVWULFWHG
HQYLURQPHQWV LVDEXQGDQW7KHPRVW VSUHDGUHO\RQPXOWLVHQVRUEDVHGDSSURDFKHV IRUZKLFK WKHJRDOV
DUH WR FRPSHQVDWH WKH ODFN RI SHUIRUPDQFH RI *166 E\ DGGLQJ RWKHU VHQVRUV RGRPHWHU ,QHUWLDO
0HDVXUHPHQW8QLWHWFWKDWLQFUHDVHVWKHV\VWHPFRPSOH[LW\$FFXUDF\LVRIWHQHQKDQFHGE\PLWLJDWLQJ








,Q WKH&$3/2&SURMHFWZHSURSRVH WRHQKDQFH ORFDOLVDWLRQSHUIRUPDQFHV LQSDUWLFXODUDFFXUDF\E\
NQRZLQJ WKH VWUXFWXUH RI WKH HQYLURQPHQW FURVVHG E\ WKH YHKLFOH 7KLV VWUXFWXUH FDQ EH REWDLQHG E\
LPDJHVSURYLGHGE\VHYHUDOFDPHUDV LQVWDOOHGRQ WKHURRIRI WKHYHKLFOH7KLVFRQFHSWKDVDOUHDG\EHHQ
SDWWHUQHGE\,15(76QRZ,)677$5LQ)UDQFHDQGLQWHUQDWLRQDO0DUDLV)LJXUHLV
DQLOOXVWUDWLRQRIWZRNLQGVRIUHSUHVHQWDWLRQVRIWKHPDVNLQJREVWDFOHVDURXQGWKHDQWHQQD7KHOHIWYLHZ









,Q 0HJXUR  WKH DXWKRUV H[SORUH WKLV ZD\ E\ FDOFXODWLQJ WKH YLVLEOH VN\ DUHD ZLWK DQ LQIUDUHG
FDPHUD7KHPRVW LQWHUHVWLQJREVWDFOHVDUH WKHEXONLHVWRQHVEXLOGLQJVIRUH[DPSOH7KH WKLQQHVWRQHV
FUHDWH ORFDO SKHQRPHQD WKDW ZLOO VWD\ YHU\ VKRUWO\ LI WKH UHFHLYHU PRYHV DQG ZLOO QRW SUHVHQW PDMRU
SUREOHPV LQRXUG\QDPLFDSSOLFDWLRQV)RU WKHGHWHFWLRQDQG WKHFKDUDFWHUL]DWLRQRI WKHVHREVWDFOHVZH
DUHGHYHORSLQJDQDSSOLFDWLRQEDVHGRQFRORUDQGWH[WXUHFKDUDFWHULVWLFVRIWKHLPDJHLQRUGHUWRH[WUDFWDV
PXFKLQIRUPDWLRQDVSRVVLEOH7KHLQIRUPDWLRQH[WUDFWHGIURPWKHLPDJHZLOODOORZXVWRGHWHFWWKHQWR
H[FOXGH WKH VDWHOOLWHV WKDW GHJUDGH WKH UHFHLYHU SHUIRUPDQFHV DV WKH 5$,0 5HFHLYHU $XWRQRPRXV
,QWHJULW\0RQLWRULQJ DOJRULWKP RIWHQ GRHV LQ DYLDWLRQ DSSOLFDWLRQV +RZHYHU WKHVH H[FOXVLRQ SROLFLHV
ZLOORIWHQUHGXFHGUDVWLFDOO\DYDLODELOLW\LQXUEDQHQYLURQPHQWV
,Q D VHFRQG VWHS ZHZLOO GHYHORS D SURFHVV RI 'PRGHO FUHDWLRQ LQ RUGHU WRPRGHO RXUVHOYHV WKH
HQYLURQPHQW VWUXFWXUH DURXQG WKH DQWHQQD7KLV SURFHVV KDV WREH HDV\ WR XVH DQG FRPSDWLEOHZLWK WKH
RSHUDWLRQDOFRQVWUDLQWVRIWKHWUDQVSRUWRSHUDWRUV7KHJRDOLVWRREWDLQD'PRGHOZLWKLISRVVLEOHRQO\
RQH UXQ DQG WKH VKRUWHVW PRELOL]DWLRQ RI WKH YHKLFOH 7KLV PRGHO DVVRFLDWHG WR D UD\ WUDFLQJ WRRO
*RGHIUR\  6XK  ZLOO DOORZ XV WR FDOFXODWH WKHQ FRUUHFW WKH SVHXGRUDQJH HUURU LQGXFHG E\ WKH
VLJQDOUHIOHFWLRQV












ILUVW VWHS DLPV DW GHILQLQJ D VHW RI ' SRLQWV LQ D ZD\ DV GHQVH DQG DFFXUDWH DV SRVVLEOH 7ZR PDLQ
PHWKRGVDUHFRQVLGHUHGWRFRPSXWHWKHGHSWKLQIRUPDWLRQRQHXVHVLPDJHVWDNHQVXFFHVVLYHO\6WUXFWXUH





6DWHOOLWHEDVHG ORFDOLVDWLRQ UHOLHV RQ WKH XVH RI  VDWHOOLWH VLJQDOV VLPXOWDQHRXVO\ UHFHLYHG 7KH
UHFHSWLRQ RI WKHVH VLJQDOV LV GHJUDGHG E\ WKH SURSDJDWLRQ FRQGLWLRQV LQ WKH HQYLURQPHQW FORVH WR WKH
UHFHLYHUDQWHQQD:HDUHFRQFHUQHGE\WKHIROORZLQJDSSURDFKHV




,Q D VHFRQG VWHS PRUH DPELWLRXV ZH DLP DW FRUUHFWLQJ WKH HUURU FDXVHG E\ WKHVH UHIOHFWLRQV ,W












ODERUDWRU\ YHKLFOH ZKLFK LV HTXLSSHG ZLWK D *3657. 5HDO 7LPH .LQHPDWLF DQG D ILVKH\H FDPHUD
FKDUDFWHUL]HGE\DZLGHILHOGRIYLHZORFDWHGRQWKHURRIDQGRULHQWHGXSZDUGVWRFDSWXUHLPDJHV
RIWKHVN\
0DQ\ VHJPHQWDWLRQ PHWKRGV H[LVW LQ WKH OLWHUDWXUH EXW PRVW RI WKHP GR QRW SHUPLW WR REWDLQ
VDWLVIDFWRU\UHVXOWVZLWKDUHDOWLPHFRQVWUDLQW,QSUHYLRXVZRUNV0HXULHDQG&RKHQDFRORUDQG
WH[WXUH EDVHG VHJPHQWDWLRQ WHFKQLTXH SURYLGLQJ JRRG UHVXOWV KDV EHHQ SURSRVHG %\ FRPELQLQJ WKLV
WHFKQLTXHDQGDNPHDQVEDVHGFODVVLILFDWLRQVWHSZHREWDLQDFODVVLILFDWLRQUDWHRI1HYHUWKHOHVV
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LVWKHLGHQWLW\PDWUL[7KHUHVXOWRIWKHJHRGHVLFUHFRQVWUXFWLRQE\GLODWDWLRQLVGHQRWHG,*5'7KHFKRLFH







VLPDJH)LJXUH LOOXVWUDWHV WKH FODVVLILFDWLRQ UHVXOWV DFFRUGLQJ WR WKH FRPSRQHQWV RI WKHXVHG FRORU
VSDFH2QH FDQQRWLFH WKDW WKHEOXH FRPSRQHQW JLYHV WKH EHVW UHVXOWVZLWK D JRRG FODVVLILFDWLRQ UDWH RI
























PHDVXUHPHQWV LQDFODVVLFDO([WHQGHG.DOPDQ)LOWHU (.) LQRUGHU WRFRPSDUH'SRVLWLRQLQJ UHVXOWV
ZKHQZHXVHDOOWKHUHFHLYHGVDWHOOLWHVRUZKHQZHRQO\XVHWKH/26VLJQDOV)LJXUHGUDZVWKHJOREDO





D VWRS RI WKH YHKLFOH WKH VHFRQG RQH LOOXVWUDWHV D URXQGDERXW 7KH WKLUG RQH LV REWDLQHG LQ DQ XUEDQ
FDQ\RQ










7KH UHVXOWV SUHVHQWHGKHUH DUH D ILUVW VWHSRI WKHXVHRI WKH LPDJHV$TXDQWLWDWLYH DQDO\VLV RI WKHVH
UHVXOWVLVQRWSRVVLEOHZLWKWKLVGDWDVHWEHFDXVHRIWKHQRQV\QFKURQL]DWLRQRIWKHPHDVXUHPHQWV
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7KHILJXUHVSUHVHQWHGKDYHVKRZQWKHHIILFLHQF\RIWKHH[FOXVLRQPHWKRGZKHQDVXIILFLHQWQXPEHURI
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